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associated with some type of implanted medical device1• Biofilm formation and persistence has deep 
implications for the patient, because sessile bacteria are significantly less susceptible to host immune responses, 
antibiotics, biocides and hydrodynamic shear forces than the planktonic phenotype2• Microbial adhesion onto 
several biomaterials depends not only on intrinsic biological properties but also on environmental conditions like 
hydrodynamics) and fluid nutrient compositiOn •. The main purpose of this work was to define the operational 
parameters (shaking frequencies and orbital diameters) for the use of microliter plates In the simulation of 
b1ofilm formation in biomedical settings. The flow m microtiter plates was firstly simulated numencally using 
computational fluid dynamics (CFO) to determine which shaking frequencies generate the shear rates found in 
relevant medical scenanos. The microliter plate platform was then used to assess the influence of carbon and 
nitrogen concentrations on biofilm formatiOn by E. coli JM109(DE3) under dynamic and static conditions. Flow 
behavior in 96-well micro titer plates was simulated for shaking frequencies between SO and 200 rpm and orbital 
diameters from 2S to 100 mm. To mimic the shear rates found in the oral cavity, arteries and veins, biofilm 
formation assays were performed at a shakmg frequency of 1SO rpm and in stat1c cond1tions using two orb1tal 
diameters (SO and 2S mm) and three concentrations of glucose, peptone and yeast extract. Higher glucose 
concentrations enhanced E. coli adhesion in the first 24 hours, but variation of peptone and yeast extract 
concentrations had no significant impact on the biofilm development, in the range of concentrations and 
hydrodynamic conditions tested. 
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Staphylococcus epidermidis has become one of the most predominant causes of nosocom1al infections. 
Although, 5. epidermidis infections only rarely develop into life-threatening diseases, they are very frequent and 
difficult to treat due to the ability of this bacterium to adhere to the surfaces of indwelling medical devices and 
form biofllms. When S. epidermidis cells are in a biofilm they are more resistant to antibiotics and to the immune 
system. The understanding of the importance of biofllm formation on S. epidermidis pathogenesis can lead to 
the development of effect1ve strateg1es for b1ofilm control. Bacteriophages (phages) are wus that infect bacteria 
and are the most abundant organisms on Earth. They are generally very efficient antibacterial agents and 
possess many advantages over antibiotics. The use of phages to eradicate biofilms can be seen as a potentially 
valuable approach. Our aim is to search for virulent phages with broad host range for 5. epiderm/dis biofilm 
therapy. Using raw effluents from a wastewater treatment plant we were able to isolateS phages. Phage phiiBB-
Sepl was further selected for efficacy studies due to its high lytic activity against 40 clinical 5. epidermidis 
isolates with different genetic backgrounds. Morphologic and genetic characterization is 1n progress. Efficacy 
studies using a MOl of 1 show that phiiBB-Sepl causes a 6 Log CFU/ml reduction of the cell titre in < 2h and < 4h 
for some of the clinical strains at exponential and stationary phase, respectively. In 24h biofilms, the phage is 
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able to reduce 1 Log CFU/ml, being even more efficient when the biofilm is previously disrupted. To be 
understand the difference of these efficiencies flow cytometry assays were performed, essentially for be,:ter 
more sensitive technique, allowing viable but not cultivable (VBNC) cell counts. Besides the cell counts b ~ a 
confirmed with SYBR Green/Propidium iOdide (Live/Dead) staining, it was observed that this phage kill ;~~lg 
under different metabolic states from the biofilm. These are promismg results, since the broad host range pha 5 
phiiBB-Sel presents ability to wntrol 5. epidermidis under different metabolic states, suggesting that biofi~ 
matrix is the only obstacle to achieve a better efficiency. 
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The contamination of surfaces by clusters of bacterial spores, adherent vegetative cells or biofilms is a major 
source of problems in numerous settings, e.g. the food industry or hospitals. A variety of chemical and phys1cal 
decontamination methods are available. Whichever procedure is employed, it is a critical pomt to monitor the 
level of decontamination of inert surfaces. The standard test methods used to assess the effic1ency of a 
disinfectant applied to surfaces are often based on counting the microbial survivors sampled in a liquid, but total 
cell removal from surfaces is hardly achieved (typical sampling efficiencies range from 20% to 90%). One might 
therefore wonder whether evaluations of surv1vor in liqu1d-sampled cells are representative of the levels of 
survivors in whole populations. In th1s context, we used fluorescent dyes associated with microscopic 
observations to quantify the damaged/undamaged status induced by a peracetic acid dismfection for cell 
clusters in situ on glass, and compared this status with that of cells removed in liquid by a sampling procedure. 
We then demonstrated that the viability of spores sampled in the liquid is poorer than that of surface-associated 
spores (as illustrated 10 the supplementary file). We thus highlighted the limitations of methods based on a liquid 
sampling procedure to assess the efficiency of a disinfection procedure. Nevertheless, it should be noted that 
fluorescent m1croscopic methods cannot be used alone to determine the efficiency of a disinfectant: it cannot 
estimate more than 2-3 logarithmic reductions; it evaluates Viability and not cultivability that is also important to 
determine. A combmation of several complementary techniques thus appears suitable to assess results of 
disinfectiOn of surface associated microorganisms. 
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Disinfection of surfaces is a challengmg task aggravated by bacteria's capacity to form biofilms, wh1ch enables 
them to survive and resist a wide variety of antimicrobial agents and hostile conditions. Potential application of 
magnetic hyperthermia (MH) as a new disinfection method agamst b1ofilms has been recently proposed. 
however, studies comparing its performance and effectiveness on planktonic and biofilm cells from the same 
bacterial species remain unexplored. Th1s work evaluated the effect of MH generated by iron oxide magnetiC 
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